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Systematical Trends in the Behaviour of Fission and (n,2n)
Reaction Cross Sections of Fissile Isotopes

V.N.Manokhin, A.LBlokhin

In this paper the consistent analysis and comparison are made of the fission and
(n,2n) cross sections in fast neutron energy range.

An analysis of available experimental data on fission cross sections for the isotopes
from thorium up to curium shows that all energy dependences of fission cross sections in
the neutron energy region of 1-20 MeV have similar structural features: maxima in the
energy intervals of 1-3 MeV and 8-9 MeV and minima in the energy intervals of 5-6 MeV
and 11-13 MeV.

Because these maxima and minima are situated practically in the same neutron
energy intervals for all isotopes it is possible to compare fission cross sections in these
intervals in dependence on A and Z. It should be noted that in the 5-6 MeV interval there is
(n,nf) reaction threshold, in the 11-13 MeV there is (n,2nf) reaction threshold. In the
energy interval of 11-13 MeV the maximum of (n,2n) reaction of excitation function and
(n,3n) reaction threshold are located.

Theoretical model calculations show that at 11-13 MeV the inelastic scattering
cross section is small (50-100 mb) and the main contribution to nonelastic interaction in
this energy range gives the fission and (n,2n) reactions.

In Fig. 1 the available experimental and calculated data for the fission cross section
are given. The fission cross sections of a given element may be approximated by straight
lines.

In Fig.2 the calculated and experimental (n,2n) reaction cross section in the
maximum of excitation function are presented. There is practically linear dependence of
these cross sections as a function of atomic mass number A.

The sum of the fission and (n,2n) reaction cross sections in the incident neutron
energy interval of 11-13 MeV changes weakly against atomic mass number of isotopes and
in the first approximation can be considered as constant in all range of isotopes from Th up
to Am and equal to 2580+50 mb.

In the work III the universal normalized function for (n,2n) reaction was given that
describes quite well the shape of the (n,2n) reaction excitation functions from the threshold
up to the maximum of the cross section for a wide region of atomic mass number A = 10-
200. The use of this normalized function for description of the (n,2n) reaction cross section
shape gives good results for Th, 38U and 7Np and there are some grounds to believe
that this normalized function will be universal as well for the description of (n,2n) cross
sections of other fissile isotopes.

Comparison of (n,3n) reaction cross section for 235U and 238U shows linear increase
of maximum cross section with increase of atomic mass number. In 121 the more detailed
description of the systematical trends for fissile isotopes is given.
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Fig.l. Fission cross section as a function of A. Dark symbols - experiment, light
- calculation 111.
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Fig.2. The (n,2n) reaction cross section at 12-13 MeV (in the maximum of
excitation function).
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